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(57) Abstract 



Co.T.pounds jr.ttt^d frcm thoic of generaJ formvla (A-B (Grcups I and 11)1 Md (group ni). (I. 2 and 3) where B is (4) and A is 
siltcted from spcc:fi«; aniroacyl compounds are inhibiioa of DP-FV' ccdiated processes. 
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DP_IV-SERINE PROTEASE INHBrKBS 

Background 

D?-rV (EC 3.4.1- J) is a r. s=ibrar.t-:ound st.int prcciiss fcs; Mi-zr.zc ic n: iad.-.ty by 
ic3 abiU:>' to cieive dipepdccs from ±t N-tsmiL-.'.:s of ctniLn c:?3d;s friociu-Hav-c. V.K. 
ar.d Glsnnsr. G.G.. Histocharr.is, 1966. 7, 197). Tr.i dicipddis cus: be of ths type X-?ra ■ 
or X-.\la where X = any arar.o acid. X-Prolir.i is =or: !f:-:i5.rJy clsaved than X-.Aia. 

DP-rv- is widely disaibu:cd Lt tnar^aliin dssues ar.d is fO'ir.d Li |reat abcr.dince in the 
!dd.n.ey. intesdnal spitheUum ar.d placer.a (Yaron. A. and Naider. F.. Crif.zal Reviews in 
Biochem. Mol. Biol. 1993. 28 (1). 31). In the hi3:aa iaaiune systea the enzyme is 
expressed almost exclusively by activated T-lynphocytss of the CD4* type where the 
enzyme has been shown to be synonyT=ous wi-Ji the ceU-sunace andaea CD26. 

Tr.: exact role of DP-IV in hursan physiology is not completely undentocd but recsr.t 
research has shown that the cnzyrre clearly has a csajor role in hunan physiolor/ and 
pathophysiology, eg. 

(a) The icnmune response: D?-I%' expression is increasai in T-ceUs upon mitoseaie cr 
andgenic stimuladon (Mattem. T. ct ai.. Sccr^. J. Irr^unol. 1991. 53. 737). It has 
been retjoncd that inhibitors of DP-I\' ar.d andcocies to DP-IN' suppress th.e 
proliferadon of mitoger- xnd ar.dgen-sdxulat.d T-cells n a dose^?=r.±mt niar.ner 
(Sch5n. E. et al.. fiio^. Cham. Hoppe-Seyler, 1991, 321, 305 and refs. within). 

Various other funcdons of T-lymphocytes such as cytoldr.e prccucdon. IL-2 
mediated ceil oroiiferarion and B-cell ^z.zt: acdvlty have b=en shown to be 
dependant on DP-IV acdvity (Schon. E. c: al.. Sccrd. J. Ir:rr.ur.ci. 1989. 29. 127). 
Recently. DP-IV inhibitors based on borocrciL-t where reponed (Flentkc. G.R. e: 
al Proc. Naii. Accd. Sci. USA, 1991. 83. 1556) which. alLhough unstable, were 
effective in inhibidng andgcn-L-.duced lyraphocrx prouferadon ar.d IL-2 producdon 
in murine 004* T-lielper cells. Such bcronic acid Lihibitors have been 5ho*-n to 
have an effect in vivo in mice causing suppression of andbody producdon Induced 
by immune chaUenge (Kubota, T. et al.. Ciin. E^. Irrsr.nol. mi, 89. 192). Other 
recent paoers also provide evidence for the involve=ent of DP-IV in the immune 
response '(eg. Tanaka. T. et aJ.. Proc. Nad. Accd. Sci. HY. 1993. 9Q. 4586; Hegen. M. 
et al.. Cell Immun. 1993. U6. 249; Subrananyan. M et al.. /. In-^^-ol. 1993. 150. 
2544). 
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T- i=ocni.-ce cf DP-IV' is a-rsibuted by sc=c Lavrsdgicors jo ics c:ii-su::2cs 
ai.cc>HQ-. wiu rv. ;nrsa::3CP_".c phospha:as= CD^5 (JorlizovO. Y. t: ai, /• 
I^^^ol. 1991. liL 2514). -me CD45 - DP-IV a5S.x:^don is possibly disr.octd by 
DP-TV ijihibicon or non-icdvc site Ugmds. CD^i is kno.^ :o be an bt^e^ 
coxpoMr.c of T<5li sifaailing- 

, , „r-ss r-'=asc fcos ih« P"«ur Ir.sdcu:: in Paris (ard subs5cu:=dy a 

p;;;;ido; 1: A.G. Hov..css.a.. . Scb a... G3.-d=s M.d.g. P.^. _25-27-^ 
C-obe^ 199-') Tzzon^i thac DP-TV wai «s=ndal fcr cKs pentradoQ and u:==v^cy 
ofHI\'-' andHrv.2-.v-us«mCD4-T<=lls. Tr.= rr.zch grouc claixcd thr. DP-TV 
:.-.c'--^ v.^'-' n^y -^^vc cleaved che V3 loop of ae g?l20 eaveicpe 
riyco-prc:.Ln o: the •/'Irus. Tney also re?o«d cha: x>ibi-^« or andbcd-cs to DP-P/ 
I-cc-ssfuiiy =r.ven:ed en^ of .he vL-.s Into ce'ds. I: was taowa previously ±v. 
e.- =s a se'-:cve decrease of CD26 expressicr. b T-c=Us HIV-l •---:c:=c 
L-TvidualS (V^ie-Bla^quez. M. e: ol., /. irr..^^'- 1992. K9. 3073). .r.d ba: rTZ-l 
TaTproce^^ bxc5 » DP-P/ (Subraoar.y^m. M. oi.. 7. ;>.^.u«;;. 1993. 150. 25^)- 

(c) It has been shown recendy chat lung endotlneUai DP-IN' is an adl.esion :nol=c-^e for 
-..---cncnstad: :a: breast and prostate carcxonu cells (Johnscn. R.C. e: al.. /. C^:.. 
'Z 1993. 121. 1423). DP-TV Is known to bind to f.bmnecdn ar.d socne t=e-^ta.c 
r.xour ceUs ore knov^T. to carry large oooun'^ of £=n,r.ecdn oa .heL- S'cnace. 

(d) DP-rv has beer, shown to associate -^^th the enr^e adenosine dean:in3.c (.^I)A) 
° Che sun-ace of KeUs (KomeoKo. I. ct ol.. Science. 1993. 261. ^66). .^i)A 
d-cldency causes seve. conblr.ed l=mtmocef.c.=r.cy disease (SOD) ir. hu^-s. 
Tnis ADA-CD26 Intenccon tnay provid. clues to ie pathochyr.olosy ot SGD. 

(c) High levels cf DP-rv expression have been :o-.r.d tn horxun skL. fibroblast cells 
^t^;psonasis. rheumatoid anhrlds (R-M and Uchen pl^us (Ray^ud 
F. cc al.. J. Cell. Physiol. 1992. 151- "^^S). 
(f) Hich DP-IV acdvirv has been found in dssue hooogenates Erotn pade=ts .-ith 

org3;cUcrin.ocuac for the c.-.hanc=c:=nt of spcn3 forwora xotd^cy (Vanhoof. 0. 
jl.. £ur. /. Ciin. Chem. Clir,. Biockerr.. 1992. 30, 333). 
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(g) D?-rV has z<t2 shown :o ct rtspcr.sibU for the degradation zixd inacd%'adon cf 
cirruladng pepddes with penuldnuie pnDiixie cr aiar.ine ac the N-tcrraLnus, eg. 
substmce ?, growth hovTnone rtiea^ing factor and members of Lhe 
giucigon/vascicdve intesdr.ii pcpdde faniily (Menihein, R. ct ai., Eur, J. Biochsn, 
1993. 214, S29). 

(h) Raised levels of DP-IV have been cbser%'ed in the gingiva of padcnts ^v^h 
cedodondtis (Cor.. SAY. et al.. Arch, Oral. Biol. 1992, 37. i67). 

(i) Tnere are also i number c: ether repons of raised (or socnednics lowered) levels of 
DP-TV in various pathological condidons. 

It follows from d-.e above that potent inhibitors of DP-IV may be useful as drugs for the 
creatrrxnt of huma.T disease. Such inhibitors could be useful as: 

(a) Immunosuucrcssints. eg. in organ o^r.splantation; cytokine release supprcssajits eg. 
in various au:::::r.munc diseases such as inflanrjr.aiory bowel disease, muldple 
sclerosis. RA. 

(b) Drugs for the prevention of HIV zr.:r/ into T-cells and therefore useful in the 
prophyla.xis and treatment of AIDS. 

(c) Drjgs for the prevention of rr.c'.astasrs, paracularly of breast and prostate tumours to 
the lungs. 

(d) Agents to reat dermatoicgicai diseases, eg. psoriasis, lichen planus. 

(c) Dnjgs to suppress sperm rrocliiy ar.d Lherefore ac: as male concraccpdvc agents. 
(0 Agents bcneRcial in benign prostate hypertrophy. 

Inhibitors of DP-IV ' 

The only compcddve inhibitors of DP-IV enzyme acdvicy reponcd so far are the unsublc 
boronic acids (14 30 - 90 mia at pH 7) mendoned above. (Bachovchin ct al., WO 
91/16339. October 1991) having Ki values in the nanomolar range for DP-IV, and simple 
amino-acid p>Trol:d:des or thiaiolides (Neubert et al.. DD 296 075 A5. November 1991) 
which have only xocest potency (K, > CI '^M)- Amino-acyl proUne aldehydes claimed in 
die same German patent canno: be syndiesised due to a facile intramolecular condensaaon 
of die N-terminai axino group with die aldehyde funcdon. 
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Wc no* disclcss hi|hly pottr.: comceddve inhibited of DP-IV (uith X; vaiuts in Jh= lO'* 
- 10-'" rang;) which art also cherricaily stabls (t^ > 24 h). Tnty fall ir.co thrw broad 
groucj ofcorspounds (Groups I. II and HI). 

GROUP I 

These ar= molecules dtsifr.ed to bind dghdy in th.e acdvc site of DP-IV and to inhibit its 
proceolytic acds^r/ without L-.terfcrin| wit!-, atuchtnent of ar.y acc«scr/ ligands -^-hich 
cy bind to the surface of DP-IV (i.s. not a: its acdve si-.e). Such Group I compounds 
could be useful as immunosuppressants; and-HIV infecdvicy aftnts; agents to suppress 
release of cenain cytokines (eg. IL-l, IL.6, y-IN?) from acdvated T-ctUs. The borontc 
acids and pynolidides referred to cajlie: also fall into this category. 

GROUP 11 

Tn-s- a.^ evolved from Group I compounds; however they contain long-chain extensions 
to th.e side-chains of the axino-acid cefxed as A in ti.e general str.crre. TTie resuldng 
compounds bind cahtly to ±e acdve-site of DPTv bu: th.e long-chain exte..s:ons pror^.de 
fT,m th.c cnzN-tne acdve site and scr.'e to prevent the attachment of any o^i-.er bganc -^hxh 
may bind to the surface of DP-IV. Such compounds could have uhe san-.e uses as Group 1 
comcounds but in addidon could block th.e interaction of DP-IV with (i) CD45 (ii) une gp 
120 V5 Icoo of HIV-1 (iii) tumour cell surface fibronecdn (iv) any other Ugand unpotxant 
for T-ceU acdvadon. virus er.sy into T-cells or tum.our cell adhesion. 

GROUP m 

Tnis group comprises novel dimers in which two acdve-site dL-.cted Inhibitor, of DP-IV 
arc Unked via the side-chains of Cnek amino-acid residues designated A in the general 
strocrure by a long chain. Such dimer, can inhibit r.o molecules of DP-IV conct«ent^y 
a.d also prevent accessory liga.nds binding to the st-ac= of DP-IV. T>.ese dimers would 
have the same uses as Group 11 compounds but may b« more effecave.^ 
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Ttt invencon provides inhibirors cf DP-FS' n::d:2::d processes, d-:e L-ihibitors bcb.g of 
etr.cnl fonnuia: 



< 



£ — A • 3 



A-B (Groups I md S) o: 



(Group ni) 



-Y 




= C. I o: 2; 
X = C-i.,0,S.SO.SO-, 
NT- cr NRi where = lower allc/i (C^ to C^); 



R 



A is accached lo Y; 

•Y = -N. -CH cr =C ('^'her. ihe -CO r^-? ^-^ '-^ replaced CH= or CF=); 

R= H, CN, CHO. B(OH).. ChC-Rt. or CH=N-R3: 

R; = H, F. lower all<>-l (C. to C.). CN. NO:- OR^. CO.R^ or COR9: ^ 

R3= Ph, OH. OR;. OCOR^.orODn: 

R^ = lower alk7l (Ci • C5); and eitr.:: cr bci e's day be absent. 

Tr.e sn^cture of A is dependen: or. v:; -arrt of R Li naoieiy B and on the nacurc of the 
group to which the rcsulur.g co.T.pcu.- d bc-or.gs. 

Grnuu T Compounds 



A is an a-amino-acyl gro*:? d:r.v:d froa ar. c-anino-acid bcarir.g a cycloaliphadc 
side-chain (e.g. Q to C,o. or biryclic) whose ring may con'oLn one or more 
heteroatoms e.g. L-cyclcr.--.xylgly:ii:e. L<yclo?er.7lglycine. L-decahydro- 
naphthylglycinc.L-pipcridyizlydr.e; 



(a) R=H 



or 

A is a P-amino-acyl group of general fcnauJa 



CH-NK: 



whert p 5= I - 6 and the ring may also contain 
or.e or more hcteroatoms replacing CH2 unit(s). 



"^CH-CO- 
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,NH, 





ar.d also ir.ay contain one o: trors hi'.iroa:oms. 

(b) R = CN: CsC-R- . or Oi=N-R; 

A is IS dtf.r.id b (a) abov; buc ir. :dcidon r.ay be d;nv:d from any L-o-ainir.o acid 
ttahni a lipophilic sids-chain, cs. 11:. 

(c) o = CHO q: B(0H). 

. is a li.ax:no-acyl ^c? as drr-n^d in (a) a:ov=. T,-. :=suldnc'A-3 cocncour.ds 
yjxolz. uniik-. c-arair.cacyl dtr.vadv« of 's.t sar:.t type which undergo a facuc 
inraiEolecular cyclijador.. In co.-n?ounds (0 3(0K): «y be prssta: ai a boror.acs 
est:: :g. 





w:se being labile iii water giving tr.= f::= bororic acids. 
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Group n Comcounds 



Wr.i- R = K. CN. CsC-R; or C-:=N-R5. A is an a-iiiiino acid dtrivadvc whose 
sici<hain canits a funcdonal group which is dsrivadied lo produce a long chaL- 
terxir.adr.g in various groups R5. A =:ay cc of ihs foUo'^ing mrsc c>-pcs of strucnrs: 

('•^ ^^^^ (CH:) KIO'D 

CO 
I 

whe.-^ a = 1-5; D = G-(CH2V(RJ<^-R3: G = 0. NH.orNMt; 
b = 0-12; q- 0-5; 

D'^ = D \v\± G ^ 0; 

R4 = Z-iVH-CCHjV or KK-Z-(CH2)c- whsrc c = 1-12 and Z = CO. CHj or SO2; 
and 

R3 = COnH or cscer (e.g. any lower aLVryl. fluoroalkyl 0: cycloaikyl (Ct to Cg), 
or aiomadc or hcceroaromadc (5 or 6-mexbe:ed rings, xono- or bicylic) 
cs:srl Lhsrsof; CONH.; CONHNHj; CO^(R5R6; CONHtfR^R^; PO3H 
{or csttr Lncrcof e.g. as defined under CO2H): SO3H; SOrNKj; 
SO-jNR^Ri; OH; OR5; aryl or heteroaryl (e.g. 5 or 6-mcmbcrrd rings, 
monocyclic or bicyclic) [including subsdaitcd aryl or hetcroar/l '^,± 
subsricuenis prefenbly chosen from F, CI. I. Br, OH. ORj. KO2. 
SO3H, SO2NK2. SO2NR5R6. >^2. NT^s^e. CO2R5, CF5, CN. 
CONH2, CONR5R4. NHCO2R5. CH(:Nll5)KR5R4. 

NH-CH(:.N'Rc)>"lR5R5 and R5I; NH2; NHjR^; NHCO2R5; NHS02KR3R5*. 
NHCOR5; KH-S02R5; KH-CH(:NR5)NR5R^; NHCOI^^R^; sugar 
(which may be anached via an cdicr or a glycosidic bor.d); 
CO-aminosugar (acuched via the -NH2) eg. glucosamine or 
galactosasine; NHCO-aminosugar. or NHCS-aminosugar. 
In the above definidon of R3 "sugar" refers to any carbohydrate or 
oligosaccharide, and R5 and R5 are indcpcndendy selected from H and 
allcyl. fluoroalkyl and cycloaikyl groups (of up to 8 atoms), aryU 
hctcroaryl and alkylhetcroaryl groups (of up to 11 atoms) or R5 and R^ 
together comprise a chain and (Cj to C3). 



HnN 



CO 




(ai2)^.S02-D' 
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. c . 



/~\ 

or CO 




T 1 

^.v p^i = H. Ms; nng my also contiin core hc:eroa:on:s; 

as dsf^ii under (i) 



(iii) / or ^> ( 




CO OL CO 



wh;-£ R- = H or N'.;; ring ciiy also cor.:2in ore or more hs'.croacoms; 

L = (c:-:::-,-:co],-(c:-:::,-(J^Jc-^5 o- (CT,),-mi'-(CHjV(R*)-R5; 

r = 0 o: I", d = 0 • « = 2 - -i: ar.d b. q, Rj and R^ 
as dc:";r.id ur.dir(-0. 



Group in 

Group □ compounci ars dsnr.id by &.z %zt.::^ formula: 

t A-3 

A-B 



where o = CH,. O. NK. CO. S. SO,. Ph or NMe and. independently, 
e = CH,. O. NH. CO. S. SO.. Ph or NNte. 

Thes. coopoundi a.^ syttm:=-=al diaers. Tney =.ay have any B saructuic zs defined 
previously. A »ay be chose., to:. a..y g:cu? n sa.cn« l(i). (u) or (ui)]. buc in chis ca.e 
.1 o • A r-s-du- is ds'cttd acd rrplaccd vnth a shared s>nmm 

grouo Ce<^.l which conn=c. ±-. cwo halves of C.e d-:r. <o n:ay be absen. m wracn case 
L*.-s J ioir.=d .ogeuhe: :o consd.. che chain liridng U.e two A-B mo:eaes. 
altexadvely boLn .'s r=ay be absenc m which case . solely joins *e r.o A-B ooieues . 
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T.. s=-.=xr. of ^-o. muse of cocnc be ch==:caHy :,,3ici= eg- NH-CO-Nr-. 
CO-N>--rO-. S0rNM=-S0v. i: fc= o'^^ious to tr.osc sloilcd :nc ar. Sui:=r_.s 
art not itasiblc. tg. -NH-NH-NH- A specific possibit cxaxplt is shown un Tiolc 7. 

•ch comcounds as described under Groups 0 and ffi ceruir. -Cri,- groups present L-. 
..ion. Chans could be replaced v.^cb. l<r.=wn bioi30s:=r=s ez. -0- wie.o.c arxec:.-.g 
inhibUo";y or binding acdvio- towards DP-rV". Also sucn roup^-gs as 
-CONHCH,Cri,NKCO if they occur could oe ~?lac;d by eg. 



In s 
th 




F.anl-.=r. for comcocnds i„ Oroupi !. U HI =.-,y =r=:« W.d co»ne=dr.s A ar.d 3 or 

;„ *= slce-cnains of A (in Groups I. .".d HI) be ,-.pUc=d b, ^-.o-v. 
bioisos:trts of amides eg. 

.CO-n(^ replacedby -CO-C- ; Cr=C^ ; -CH.-N^ ; 

See Table S for cxa.-r.plis of such rcplacexents. 
Biochemistry 

• • , aa»iP« ourc r -'T^" DP-rS' (ourchased froa M k H. 
All ccfT.oounds were tcstec xn ^r.iro against pu.c r._^ nuQ-jc— 

, na.rv wis de'^rmined usJig t-.e liuoi-sc.... 

Coo'-iia'en ■ Denmark). Lir.ioinon o. D.-iv v,_5 a— lui- o 

Cop...na,en. ^'""f ' concentndons for each inhaouor. A t>T:cai 

subSTace Ala-Pro-AFC (K„ 0.8 P'D - ^-r ^^^^ . ^ 

bfJe ":b>»= ..d .3^.^ -r, 30 s for Y «..=o. « 

• • ^^n„m K..valu-s were desnaineduswg Dixon plots. 
395 ax. emission 450 nin. In-; vaiu-s wc4» « 
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Chemistry 

, - =x^-v,:s of cor-ocurds syr.:-si35d a.-, sho-.T. in Tables I - 8 rollowtd by schtn:« 
cxr--:-eraal cetiils for pr:?rit:oa of di::tr=r.t stnictur-J tP«. All Sr.al 
oioduc:; wc:^ chanc-.zrissd by FA3 mass spec:rorr.=a7 ^nd purity assessed by reverse 
phase hp::; ali interr.idiates wtr? chiracenstd fay 'K NMR. 

Table 9 shows selec:cd vai.es agair.si DP-IV de^eniuntd for inhibuors of different 
scrucror^l r;'pcs. 



wo 95/15309 



PCT/GB9^/02(il5 



Table 1 

Examples of Group I (a) 



ii - 



No. 



X R n Fcmuls 



Calculated FAB Mass 
Mol. Wt. S05C. fM4.Hl-^ 



V 



CitHj-NjO 195.2 197.2 




CH2 H 1 C.jHqNjO 210.2 



211.2 



CK. H • CjcHjgNjO 18^,2 



135.2 



5 

C/5 




NHj O 



H 1 C^2"w''^20 203.2 



209.2 



197.2 
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No. 



X R n Fcrmcis 



Calculated FAS Mass 
Mol. W:. SD3C. fSUHl-^ 



0 

inns 




CH. H 1 ChHjc^'zO tS5.t 



137.2 



NH, O 



f.-ans 



3 




NH, O 





CH, H 1 C.jH^sNjO 194.1 



CH. H 1 C.-H.-N'P 182.1 



1S5.2 



183.2 



CH, H 1 Cp.H.^MjO 1SQ.1 tSl.2 



10 
trans 



CH, H 



CjjHj.NjO 224.2 



225.2 
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Table 2 

Examples cf Grcup I (b) 



On 
R 



No. 



n R' R Fomufa 



Cclc;;:c!ej FA5 McSS 
Mci. Vf't. S35C. fM-i-Hi- 



H-I12 



510.2 



12 H-Lys(Z) CH. 1 H CN CjgHjsN.Oa 2rc 2 259.2 



:3 



15 



H-Pro. 

6 

o 



CH^ 1 H CN CgH.jNjOS 2U.1 2;2.2 



C-lj 1 H CN C9H.3N3OS 2t'.1 2:2.2 



16 



CH, 1 H CN CijHjiNjO 235.2 23S.3 



17 



CHj 1 H CN C.zHijNjO 221.2 222.2 
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Calcjiated fA3 Mass 



15 



19 . H-llG 

20 H-lle 

21 




22 



22 



H.N 




24 



26 



27 



23 



H-lle 

H-lle 

H-lie 

H-lle 

H-lle 

H-lle 



1 H CN C.,H,s.N30 2C9.2 



S H CN C^jH^^NaOS 227.1 

S 1 CN K C^cH,7^^30S 227.1 

S 1 H CN C.jHt-N'aOS 253.1 



S 1 H CN C;,Hj7N30S 239.1 



0 H CN C.oHt/NaOj 



211.1 



CH, 



SO, 



2 H CN C.zHj.NjO 223.2 
2 H CN C^H^gNjOS 241.1 
1 K CN C^QHjyNjOaS 259.1 



S-.M.o" 1 H CN C.^U^yU^O^S 2^.1 



S'-'O 1 



H CN CjoHiTNaOjS 243.1 



210.2 



223.1 



i54.1 



H-Lys(Z) S 1 H CN CjgHj-N.OjS 376.2 377.2 



240.2 



212.2 
224.2 
242.1 
260.1 
244.1 
244.2 
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Calculated FA3 Mass 
Mol. \Vt. soec. fM-Hl-*- 




30 ^-^"""Y ^'"^2 ^ ^ Ct:^t5-P 221.2 222.2 

Ni-i, O 
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Table 3 

Exarr^lcS of Group I (c) 



No. 



X R n rcmufa 



Calculatsd FAB .Mass 
tVol. V/t. soe=. fM-rHi-^ 



33 




'^11^ CHj c:-:o 1 c,2:-:j:.\'202 224.2 



33 



\ / 



tl 



210.2 2r..2 



41 




H,N 



w 
0 



y CHj CHO \ C.jH^gNjOs 21Q.2 211.2 



o 



= 1.3 



42 



9-1 



r 



NHj O 



CHj \ Cj^HjsBNjOj 374.3 375.1 



43 




CH, a- 1 CjjHjjSNjOj 374.3 



CHj B- 1 Cj.HjjBNjOj 37Z3 373.3 
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CHlcLiated FAB Mass 



£3 2 .CCNH(C:-:2)5CC,3r. CH^ I H Cj^H-^.N-O, 02.3 4C4.3 

cO 2 -CONHlCHjlsCOjH CH2 1 H C.^hUN'^C^ 313.2 314.2 

c1 2 .CONH(CH2),C02H CHj l H C,.r:-.N30, 27t.2 272.2 

62 2 -CONHlCH-l-COjEn CHj 1 H C^.H.-N.Q^ d31.3 432.4 

63 2 •C0.NH;CH2)7C02H CHj • H CiyH^.N-O, 341.3 342.5 

64 2 •CONH(CH2)7CCNH- CHj t H C^HicNcOj S3 1.3 532.3 

CO 2 CC.NHlCHpjsCONH. CHj 1 H C^r.'^.N.O^ £30.4 531.2 
(CH2)5CC2Br. 

cc 2 -CO.\H{CH2)5CONH. CHj 1 H C-.n42N40, i4G.3 441.3 

6/ 2 •CONH(CH2)7CO.\'H- CH^ \ H Cj-HsN'cCj 397.3 393.3 

60 2 -CONHCCHjlnCOjB.- CHj 1 H CjcHj^V^O^ 467.3 488.4 

£3 2 -CONHCCHjjjiCOjH CMj 1 H Cj-HsNjO^ 397.3 338.3 

70 2 'CONH(CH2)6C025n CHj 1 H CqH^NjO^ 417.3 418.3 

71 2 .COriHCCHjlgCOjH CHj 1 H C;gH2sN304 327.2 323.2 

72 2 .CONH(CH2)5CONH. CHj 1 H CiyHaF.M^Oj 354J2 395.3 

CH2CF3 
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^ V ^ - Calculated FA3 Mass 

n C X m R Formula 

MoL V/?. snc^ fMj.Hl^ 



CH2(C=2;2Cr3 

74 2 -CC.NH(CH-).CONH- CH2 1 H C-^H^N/J, 412.3 413.2 

(CH2)50H 

75 2 -CCNHfCHjjjCONH. CHj 1 H Cs.H-gN.O. «0:3 431.2 

(CHjl-Ph 

75 2 -CONHtCHjlsCONH- CHj 1 H C25H^N^03 444.5 445.2 

77 2 -CONHlCr^lsCON CHj 1 H CaH^^N^Oj 424.3 42-i.3 

73 2 -CONH/CH^lcCON- CHj , 1 H C27HC2N4O3 43C.4 4cK4 
r!-L^)2 



79 2 -CONHiCHjlsCONH CHj 1 H CjsH^N^O. 4C2.3 403.4 
CH^Ph 

SO 2 -CONHXCHjl^CO^Bn CM, 1 H C2iH3,N304 363.2 3=0.3 

31 2 .CONH(CH2)4C02H CHj 1 H C^HasNaO^ 299.2 300.3 

82 2 •CONH(CH2)3CONH. CHj 1 H C,;H22N403 340.3 34t.3 
CH2CH3 

53 2 -CONHiCHjlgOH CH2 1 H C^5H3N303 2S9.2 300.3 

84 2 .CONH(CH2)5CO-1-?ip CHj 1 H CjoH-jgN^Oj 330.3 381.4 

£5 2 •CONH(CH2)5CONH, CHj 1 H CtsH2aN403 312.2 313.3 
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Caioulstsd FAB Mass 

No „ G X m .=t rorrr-jla 

Mol. \Vl. soec fM+Hl^ 



85 2 -CONHICHjIsCCM:-:- \ H C^.H^N.O. 452.4 450.5 

2 -CONHCCHjUCCNH. . CsH.jN^O, 410.3 411.4 



83 2 •CONHiCHiljCONH- C-^ '• ^> ^zi'^a^'tO^ 4C3.3 
CH-Cf. 



90 2 -CONHJCHjJjCQNH. CHj ! H C.-HjiMjOj 363.3 



94 2 .CONH{CH,)jCOriH- CH, 1 H C^jH.jNjO, 3S3.3 
• 4.pi(r - 

93 2 .CONH(CH2)4N(Z;- CH- 1 H C^H^NsOs 595.3 
(CH.),NHZ 

26 2 -CONHCCHjhNH- C-ij 1 H CjsHjaNjOj 327.2 



39.4 



2 .con:-;(CHj;3COn'h. cHj i h CjsH^NjOj so3.3 504.4 



370.3 



91 2 -CONHCCHjIjCOriH. CH, 1 C.-Hj^MjOj 411.3 . 412.4 

(OHj)-Gi.-R 

92 2 -CONH(CH2)5CCNH. 1 H Cj.Hj.N.OsS 458.2 459.2 

p^.;4.s^JH) 

93 2 .C0NH;CHj5;C0NH-i. C-j H C^.-H^NsOj 485.3 43o.3 

Pipr.-3r,l 



396.3 



5S5.3 



328.2 
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Calc-jlalec FAB Mass 



Nc r. Q X .-n R forn-.cia 



Vol. vn. sDsa iM-rHl^ 



S7 2 -CONH(CH2)5CO-3r. CHj 1 CN' CaH^^N.O, 423.3 429.3 

93 o •CCNH(CH-.)fCONH. Oij 1 H Cjo-ii^^i^s 5^.4 £^5.2 
(CH^lsCOjSn 

S9 3 -CONH(CH2)5CONH. CH2 1 H Cj^H^N.Os iS4.3 455.3 
(CHjljCOjK 

ICO 3 'CGNH(CM2).C02Sn CHj 1 H CaHj3.N3C4 417.3 418.2 

ICl 3 .CCNH(CH2)5C02H CHj 1 H C,5H3N30, 327^ 22S.2 

102 2 .SO,NH{CH;)3C02H CHj 1 H C,,H.;N30sS 343.2 330.2 

103 ? •CC.NH{CH2).;NH.G" v^.rL 1 H Cj.H^NjC,^ $47:4 =^.5 



CH 



T 

G* = 

NH O 
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Table 5 

cxsmpies of GrcuD !i (ii) 



I < I'- 




No. n 



X m R Formula 



Calculalsd FAB Mass 
Moi. Wt. spec. fM-Hl-^ 



313.2 



314.3 



403.3 



404.3 



1C6 3 -COCHjljCOpH CHj ' H CjcH-^N^O^ 313.2 



314.3 



• 07 2 .COCCWjVCOjM- CMj 1 H CjgH^NjO, 327.2 



323.3 



IOC 



•CC{CH,;.MH2 CHj 1 H C.gHjjN.Oj 312.3 



313.3 



109 i -CCrCH.ljN':-.^ CH2 1 H C^H^M^Oj 



284.2 



no •CO(CH2;3NHSO^='3 CH- 1 H CjjHjyFjN.O^S 514.2 



515.2 



111 4 .CO(CH2;3N:-:COFf7 C:-:. 1 H C2iH2;F5N^03 478.2 



479.2 



112 4 .CCiCHjj^NHSC,- CHj * C.^HjgrjN^O^S 430.2 



431.3 



113 4 •CCrCHjj^NHCO- CHj t H CjyH^NjO, 
(CH2).NHZ 



657.5 



653. S 



114 4 -C0(CH2),,NH. CHj 1 H CgHj^NjOj 523.4 
C0{CH2)sNHj 



524.4 
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Calculated =A3 Mass 



115 i -CC{CH::)5NHC0. 

{CH2)5MHCO(CH2)c. 
NHZ 



CH2 t 



C^^Hs^N'-Oc 672.5 =73.5 



115 / 'CO(CH2)5NHCO- 
(CH2)5NHCO{CH2)5. 



eta ^ 



117 4 .CO(CH2)3C02H CH2 1 r CjjHj.-NjOj 313.2 314.3 



113 4 .CO(CH2)3C025n CH, 1 H C22H33N30^ 403.3 



119 ^ -COiCHjj.MH. CH2 1 C^yH-j.N^Oj 325.3 



120 4 -COCCHjI^N;!, CHj 1 - C.^H^gN^Oj 34«j;3 



121 



122 



.COv'CHjlig.V.e CHj I - CaH^sNjOj 465.4 



123 4 -SOjtCHjjyCHj CH. t - C.3K3;N303S 375.3 



124 4 -CO{CH2),,NH2 CHj 1 C22HxiN^02 396.4 



125 4 .QOCHjNHZ CH2 1 CjoH^N^Oa 



126 4 .CO(CH2)2NHZ CHj 



390.2 



C2,H^N^04 404.2 



127 4 -COtCKjlaNHZ CHj 1 H C22H34N4O4 418.3 



123 4 .CO{CH2)2NH2 CHj 1 H C^jH^iN^Oz ^6*2 



•^04.3 
327.3 
341.3 
455.^ 
o5S.3 
375.3 
397.4 
391.3 
405.3 
419.3 
257.2 
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No. 



X n fl 



Formule 



Calculsted FAB Ma 
■Viol. WL szec, f.M-r 



130 ^ -CCCHj.Gua CHj 



131 



132 



•CO(CH2)2'Gua CH^ 



133 1 •CC.C:-:2)3-Gjc CHj 



134 ^ .CCrCHjlc-Guc CH2 



135 4 -CC-CHj^sNHj CHj 



-.35 i -CC:CH2l;NH. CHj ^ CN C.^H^N^O 



H C,3H2sN502 



312.2 



354.3 



351.3 



36S.3 



299.3 



H CtaHjgN^Oj 270.2 271.3 



313.3 



H C^cH^jNgOj 32S.3 327.3 



355.3 



352.4 



365.3 



VVO95/IS309 



PCr/GB9 4/026 15 



Table 6 

examples of Grcjp II (iii) 



^:o. R 



- 27 - 



/ 



I! 

o 



X n Y roiTTiLla 



Calcuiatad FAS Mass 
.Vol. \Vt. spec. f\UH]-^ 



157 H .GCK-CO.N:-i{CH2)5- CH. 1 H C.jH^f-'sOs 32S.2 



33G.3 



10.2 



-ocHjCCNH./o^j:,- 



405,3 



CO-H 



315.3 



Ml CH3 .CCH3 CH. 1 H C5H.3N2O2 ^36.1 



137.2 



142 CH, -CC-H. CH. H C,cHj.N202 200.1 



201.2 



143 CH3 .0(CH2)5CH3 CHj 1 H Cu^a'^zOz ^55.2 



257.3 



144 CHj .CCHjCONHrCHjls- CHj 1 H CaH^^NjOj 433.3 
CO-S.i 



434.3 



143 CH3 .OCH2CCNri:CH2)5. CH2 1 H CjgHsNjOs 343.2 
COjH 



344.3 
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NO. R Ri X n Y Forrr.ula ^^'^^'^^^^ ^^8 Mass 
' «'tol. Wt. soec. f.M^HI^ 

1^ CH3 .OCH^CONhvCHjU. CH2 1 H CaK^-N-C, 419.2 420.3 
COjBn 

147 CH3 .CCH,C0NH(CH2),. CH, 1 H C,5H2;N305 22S.2 330.3 
COjH 
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Table 7 

Exarrpis of Grouo III 



o^.'-wX'fe Formula 
• ' Mol. V/t« spec. i.M 



145 




CjjH^NgO. 6U.4 615.4 

C.V 
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Table 8 



Spacific exeiTpIrS c: compcuncs A-3, ccntsining amide bond bioisosteres. 



No 



Calculated FAB Mass 
■Vol. V/t. S05C. iKWrj]-^ 



1^ 



150 



O 



i 




C,,H2,N 167.2 



163.2 



193.2 



151 




192,2 193.2 



152 



H,N 




CioHjjNjS 200.1 



Z01.2 
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Table 9 

Selected Kj values accinrv OP-iV. 



N=. K (M) 



2 


X 10"* 


7 


7.3 X 10"* 


IT 


? ^ X IC"' 






23 


£.0 X 1G-'= 


25 


:.7x 10-'- 


33 


9.2 X '.C-' 


4-: 


2.0 X 10*' 


£3 


1.5 I 10*^ 


66 


:.3 X 10-^ 


97 


S.Dx lQ-' = 


r.o 


1.2 X 1C-- 


135 


1.7 X 




9.4 X 10'' 


150 


1.7 s 10^ 
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S:htn:adr Rgcrsseniatio ns for Gtr.;:il Prggaraiion oc all Clagsgs of CorrronnH^ 
Tab Is I 

Ccr.pouncs can be tniiz by ar. adapsion of '.he general routs described by E. Schon ei a!., 
BioL Chem. Hoppe-Seyler, 1991, 372. 305-31 1. 



Table 2 

(a) R: -CN 

Boc-A-OH. 



X 

HN k^NHi 

il 
0 



PyBop 

Boc-A-N— 1^ ,NH, 




?OCl 



p>Tiar.e, 
iiTidizole 



Boc-A-N • 



'CN 



X = S 



mCPBA 



^ H-A-N- 



'CN 



(0), 



Boc-A-N 



'CN 



X 

r On 

H-A-N k 



'CN 
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(b) R: -ai=N?h 



3oc-A-ONSu -r HN 



.OH 



CH.Cl- 



Boc-A-N 



.OH 



DNIP 



C-{-,C'o 



X 



Bcc-A-N 



(I) 



I 

K 



(I) 



?:-jsH, 



Tolusne, & 



A 



Boc-A-N 



:NPh 



-^^ >- H-A-N' 



(c) R: ai=N" 



,0R» 



X. 



R'OKHvHCl „ ■ I 
(I) : ^ Bcc-A-N 



()n 



pvTidini, DNIF 
For R' = -Ac 



-=N - OR- 



K-A-N 



■^N-OR' 



X. X. 

Pv. AcO I ^.^'^ I 

ai) Boc-A-N ^ K-A-N 

CH2CI2 ^"^N-OAc ^»^N-OAc 

(Rl = H) 



(d) R = -OCR 
PhjP. CBr* 



Boc-A-N 



Zn. CH2CI2 
Table 3 

O 

(a) R= -b' 



(b) R = CHO (D 




X. 

Br °'^'» . H-A-N 

(u) "R+" 

(iii) H-^ 



= C-R 




Pripatd by r=c±od of: W.W. Bachovchin ct al., 
/. SioL Cher:.. 1590, 265, 3738-3743. 



H-A-N • 



'CHO 
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iJbiei OV. ? = Proctcuns -oups: P<. ?- = Groups as described in corrsspcnding tabits) 
(2) R = CN 

O O 



A, 



X 



•0? 



HN k NHj Y 




H ^ H 11 n 

?>-Bo?. CK2CI2. EtjN O O 

(i) rraove P 

(ii) HONSu. WSCD 



O 



o 

1 r" ^ (ii) modify P- - pz V ^ 

" O 



O II H 

O 



Boc-N 



p>Tid:ns, imidazole 



O O 
11 ""-^CN "^^'Y-^-^r. 



>S02C1 S02N'H(CH2)-i>2 

V" , On X 

1 r ^ (i) H,N(CH2), P' ! ^ N 

O if required O 

(TV) complete synthesis as above 

(Ty) was prepared via method of G. Luisi et a!., Tei. Lett., 1993, 34, 2391-2392. 
(c) For R = H, modify above procedure as described for Table 1 examples. 
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Tabi; 5 

(a) R = CN 



() 



Boc-N 
H 




OK 



0 



PyBoo. Gn2CU EC5N' 



/ 

On 
I 



NKW 



Boc-N' 
H 



II 
O 



X 



Nn-, 



n 
o 



(i) Rsr^oveW 



( p(c-ij)„so,a 

\ for sulphor.txrjdi 



Bcjc-N 



^fHC0(CH2)^ 
On X 

r 1 



Bc-:-N 
K 



o ii 



(i) modify P — P' 
if mquired 

(ii) POCI3. pyridine, 
icrjcazole 



^NHCO(CHj)^' 

On X 

r 

ir^' 'CN 
O 



Mi, 




N'HC0(CH2)^i'' 



(b) R = H, modif)' abo%'c proccdurt as dwcnbcd for Tabic I examples. 
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Table 6 

Ust mcL-oc ctscrlbtd for libit 5 txi-T.ciss for prtpmdon of (VI) from (V) 



R OW 



Y 



(a) 30C-N ' 

H 



.OH 



(V) 



R OH 



Soc-K 
H 




X 

N L 



o 

(VI) 

(i) NaH 

(ii) R' • Br 
(ui) H+ 



R OR' 




N — ^ 



Y = H. CN. -C=NPh. 
-C=NORi, -CsCR^ 



(b) CVI) 



(i) NaH 



(u) Br"^ 
O 



0CH3 



R^ .0 

()n 



Bcc-N 71 — j 
H ii 



NH(CH2X„P 



(i) LiOH. H;0. dioxz-i 

(ii) HzNCCrfi).?. P>-5o? 



.0 



HjN 




N k 
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(2) 30C-N 

H 




H 



R 

f H 

(b) 3oc-N'''^||^ 



(i) (H:C)3?CCN 
LiCN. DNtF 

(ii) Smi,.THF. 
'BuOH 




NH-Boc 




NH-Boc 



CN 



Thioioiid^s were prepared by chc rr.ed;cxl described by K. Clausen ec aJ. Tetrahedron 
i9Sl, J7, 3635-3659. Ocher zsrldc bioisostcrt> can be prepared hou\ literature precedent 
(A.r. Spatola in "Chcmisa-y and Biochemisar/ of Amino Acids» Pcpddes and Prorcins" 
Vol. m. B. Wcinscein Ed.. Marcei DckJccr. New York. 19S3, ?. 267), 
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Exoerimental Details Tor Specific Examples 



2-(S)-Cya.io-l-isoIcucylpyrrolidir.e (11) 




D'.-isoc:opyIc:hyi2mir.c was izdzc :o a sclucc-.i of H-PrcNHi. HQ (225 mg, 1.50 niniol) 
in dry Cn^CU (15 ex.-) until the pH was adjusted to 9. BccIlcOiNSu was addsd in onz 
pordon ar.d the mix:u:c scLicd for 16 h. under a niaogcn acnosphcr:. The solvent was 
evapo:a:ed a.-:d the residue cercd in the standard way, i.e. the residue was pardaoned 
ber^-een ethyl ace'Jiie (60 c-r) ar.c 0.3 N KKSO4 soludon (10 cm^). The organic layer 
was funhe: washed with sacunied N1CHO3 sciudon (10 cm-), water (10 czr?) and brine (5 
czi^). Tnc solution was dried (Na:S04) and evaporated at reduced pressure. The crude 
product was passed down a shcn plug of silica gel. cludng with hexancrcthyl acetate, 
(10:90 to 0:100) to yield 301 rng (92^0) of BocIleProNHj as a colourless foam. 

NNLR (0003), 5 (ppm): 6.90 (IH, br.s); 5.5 I (IH. br.s); 5.18 (IH. d, J = 9.6 Hz); 
4.62 (IH. dd, J = 2.6. 7.0 Hz): 4.29 (IH. dd, J = 3.4. 9.2 Hz); 3.79 - 3.58 (2H. □); 2.36 
(IH. ci); 2.09 . 1.57 (5H. rr.): •-43 (9H. s); 1.17 (IH. m); 0.95 (3H. d. J = 6.6 Hz); 
0.90 (3H. t. ; = 7,3 Hz). 

Lsidazole (84 mg. 1.24 mn:ol) wis added to a soludon of BocIleftoNK2 in dry p)Tidine 
(10 cru^). under a nicogen acrr.osphere. Tne soludon was cooled to -35°C. before the 
dropwisc addidon of POCI3 (0.25 c"^, 2.43 cr.niol). Tne reacdon was snrred at -30*C 10 
-20''C for 60 aiin. Tne solution -^is then evaporated and the crude residue subjected to 
coluoin chrotnatoinphy (sil::a ge!) to >ield 180 mg (94%) of 
2-(S)-c/ano-l-(N-{t-butoxycarcor.yi) isolcur/lJpyrroLidine as a coloiirless oil. 

*H NMR (CDCia), 5 (ppcn); 5.14 (IH. c. J = 9.2 Hz); 4.80 (IH, dd. J = 2.6, 7.1 Hz); 
4.22 (IH. dd. J « 7.9. 9.1 Hz); 3.81 (IH. tn). 3.71 (IH, m), 2.30 - 2.12 (4H. m); 1.75 
(IH. m); 1.60 (IH. m); 1.42 {9H, s); 1.19 (IH. m); 0.97 (3H. d. J = 6.9 Hz); 0.91 (3H. 
t.J = 7.3 Hz). 

^^C NMR (CDClj). 5 (ppn); 171.7, 155.6. 118.0. 79.6, 56.0. 46.5. 46.0. 37.8. 29.6. 
28.1.25.0.24.2. 15.2. 10.9. 
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D-?rot.cdon was carried ou: by sdmng with oifiucroictdc i::d for €0 rzin. Evapondon 
md iyoohUisadon from wacer afforded 60 rng of 2.{SKya.^x.l-isoir.cyl?vTioUdir.e (U) 
as a whi:s. fluffy scUd. 

FAB M2SS S?ec: Calculated 209.3. Four.d (M+H)' = 210.2. 

N-MR (D^O). 5 (oom); 4.3 (IH. m); 3.6^ (IH. d, J = 5.6 Hz); 3.16 (2H. ai); 1.86 - 

MS (5H. m); 0.98 (IH. m): 0.63 (IH. m); 0.5 1 (3H. d. J = 6.9 Hz); 0.33 (3K. i, J = 7.3 

Hz) 

^^-^m. (D,0). 5 (ppm); 169.7. 119.7. 57.3. 48.6. 4S.1. 36.9. 30.2. 25.8. 24.5. 15.4. 
11.5. 



EXANLOLEP»VO 

H-Glu[NH(C:H.j7C0tffl(C-::)iNHZ]p>-rT0lididc (64) 



N-H(CH2)7CONH(CHi)3NHZ 




Di-iscpropyUchylamine was added to a soluuon of BocGluCOH)pyrToUdidc (19. mz. 0.6^ 
^01) JpyBop (500 .g. 0.96 ^01) in CH.C, (6 . 3diusc ^^^^^'^^^^ 
.0 9. Af.r sdrring for 5 coin, a soludon of benzyl 8.a.^o-ocunoa:= (220 ng. 0_77 
ounol) ir. CH,C1, (5 cm^) was added. P^e nuxrare was sd.^ a. rcoa cmp for l^h. . e 
rcacdon was worked up in the standard proced-^e as described u, exan:ple one T^e ^dc 
.sidue was subjcaed to column chromatognphy (l.o co 37, .echano u. ethyl acetao:) to 
obcain 344 tag (99%) of BocGlu[NH(CH:)7CO,BnlpyrroUcide.as a colourless soUd. 

^H NMR (CDCI3). 6 (ppo.); 7.35 (5H. s); 6.63 (IH. t: c J = 6. 5 65 (IR ^ J = 
8 3 HzV 5 11 OH s); 4.36 (IH. dt. J = 2.6. 8.9 Hz); 3.55 - 3.20 (6H. m); 2.34 (2H. U J 
1 7.f 2 aH dd. I = 5.6. 7.3 Hz); 2.11 - 1.^8 (lOa .): 1-43 (9H. s); 1.32 - 

1.27 (6H. m). 
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Kvdro§en gas was b-jbb!:d through a soludoa of BocGlu[NH(CH2)7C023n]pyTroUdide 
(230 rag. o'^S cmol) in c±y\ acctitc (10 c=i^). con:2irdng 10% palladium on charcoal (50 
r-^) Af:er 90 rrir.. tfaj rtacdon v:ssel was flushed wiLh nimjgsn. ths soludon filttrsd 
i-ousr i pad of a--^ °S (987o) of 

BocGluCNHCCH.jTCOaHlpi.TroUdids as a colourless oU. 

Di-iso"opyl=±yliinLis wis iddsd to a soludon of BocGlu[NH(CH2)7CO,H]pyrrolic:d5 
(P5 rnc 0 2S rnxol) and Pv3op (221 Eg. 0.43 mir.ol) in CHjCl^ (10 cm5) to adjust the 
PH of the soludon to 9. Afc=r sd.-ring fcr 5 cnin. a soludoa of ZNH(CH,J3NH2. HCl (90 
0 37 mmol) and di-isoonDoyltUiylataine (38 mg. 0.37 tnmol) was added in o.n= 
ootiion. Tns soludon was s:intd cor 13 h ±-.n «atcd in the stand^-d proccdur: as 
d-scnced for cxaoolc one. Tht cn:d: residue was subjected to column ch^omatograpny 
(27c to 15% ne±a.nol m etinyl acetate) to afford 151 tr.g (85%) of 
BocGlufNH(CK:);CO^■H{C'i.J3^'H2:lP>'^''^^= " ' colourless oU. 

■•K N\tR (CDCI3). 0 (pcrr.); 7.35 (3H. s); 6.60 (IH. br.t. J = 7.2 Hz): 6.H (IH. br.v J 

- 7 ^"hzV ^ 63 (IK. d. J = 3.3 Hz); 5.59 (IH. br.t. J = 3.6 Hz); 5.10 (2H, s); 4.38 (IH. 

dc, j'= 2.3. 9.2 Hz); 3.32 - 3.13 (lOH. m); 2.26 (2H. t. J = 6.9 Hx); 2.17 (2H. c J = 7.6 

Hz); 1.98 - l.iS (12H. r.); 1.44 (9K. s); 1.38 - 1.23 (6H. m). 
^ soludon of BocGiu[NK(CH^7COKH(CH3)3NH2)p>TTolididc (14 mg. 0.022 mmol) in 

HCl/dioxan was sdrred for 45 rrin. Tnc solvent was evaporated and the rsstdue 
dissoWcd in water. r.itcred a-.d lyophiUsed to yield 13 mg of 
H-Glu(NH(CH,)7C0NH(CH-j3NHZlp>TT0iidide (64) as a colourless o± 

?fi3 Mass Spec: Calculated 531.3. Found (M+H)* = 532.3. 
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EX.'^VL^LE THREE 

H-Lys[CO(CK2)3N'KS02Pf?jp>TTOiicici (110) 




O 



ZNll(CH2)3C02NSu (570 .T»g, 1.7 rrsnol) '^is added ir. cr.c ponior. :o a soludon of 
l-[N-('-butoxycarbonyl)lysyrjpyn'oiidir.t (74: at, 2.2 usr.c'.] ia dry CH^Qj. Tat pH was 
adjusted lo 9 with di-isopropylethylamir.c ar.d ±z rrixcurr sirrsd for 60 coin. Tne solvent 
was evaporated and the residue created in the s:ar.card procedure as described for exaxple 
one. Colutnn cKrocna'.ography (100% cmyl =cc:2:r to :59j methanol in ethyl acetate) 
afforded 620 mg (63?o) of 3ocLys(CO(CH2hKHZ]p>TTolid:ce. 

•H NMR (CDCls), 5 (pcxO: 7.42 (5K. s): c.3i (IH. t:.-. J = 6.5 Hz); 5.58 (IH. d J = 
S.9 Hz); 5.39 (IH, br.c. J = 6.9 Hz); 5.17 (IH. s); (IH. m); 3.72 - 3.20 (8H. ra); 
2.29 (2H. t. J = 7.3 Hz); 2.14- 1.83 (3H. n); 1.78- 1.41 (4H.En); 1.43 (9H. s). 

Hydrogen gas was bubbled through a mixture of BocLys(CO(CH2)3NHZ]pyrTolidide (620 
rcg. 1.16 nunol) and 109o paJlaciu.-n on charcoal in methanol (10 cuj?) containing one 
molecular equivalent of 2N HCl. After 60 nur.. the rcacdon was flushed with nitrogen, 
and filtered through cclite: Evaporation of the solvent afforded 282 mg (497o) of 
3ocLys(CO(CH2)3NH2. HCl]pyrrolid:de. Th.is product wa5 dissolved in CH2CI2 (10 cm^) 
and stirred, under a niorogen atmosphere. Di-isopropy!eihylamine was added 10 adjust the 
pH to 9 before the incrcduction of pentafiuorobenzenesulionyl chlonde (45 mg. 0,17 
mrnol). This mixture was stirred for 16 h. Tne solver: was evaporated and the crude 
material created in the s'^ndard procedure described in example one. Column 
chromatography (100% ethyl acetate to 10% methanol in ethyl acetate) afforded 33 mg 
(31%) of BocLys[CO(CH2)3N*HS02Pfp]pynolidide as a colourless oil. 
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NNtR (CDCI3). 5 (p?m); 7.19 (IH. br.:. J = 6.3 Kz); 6.18 (IH, bz.u J = 6.6 Hz); 
5.50 (IH, d. J = 3.4 Hz); ^.3S (iH, m); 3.65 • 3.16 (8H. =); 2.36 (2K, t, J = 6.S Ki); 
2.01 • 1.82 (8H, m); 1.69 • 1.41 (4H, m); 1.43 (9H. s). 

This prcxiuct was sdrrsd in cifluoroaccac acid (10 cm^) for 20 mir.. Ths solv-nt was 
evaporated znd the residue dissolved in water, filtered and lyophiiised to >-ie!d 30 ag of 
H-Lys(CO(CH2)3NHS02?fplPrl (HO) as a colourless oil. 

FAB Mass Spec: Calculated 5 14.2; Four»d (M+H)+ = 5 15.2. 
EXAMPLE FOLFR 

H-Thr[(CH2)5CH3]pyrroiidide (143) 




Pyrrolidine (0.88 12.4 mn-.ol) was added to a solution of BocTruONSu (3.0 g, 9.5 
amol) in dry CHjCU (30 cm^). under a nitrogen atmosphere. The rcacdon was sdrred for 
60 rrin at roocn temperature. The solvent was evaporated and the residue was treated in 
the standard procedure as described for example one. Tne residue was subjec.ed to 
column chromatography (hcxancrcthyl acetate. 30:70) 10 afford 2.50 g (967o) of 
l-[N-(t-bucoxycarbonyl)threonyl]pyrrolidinc as a colourless'oU. 

^H NMR (CDCI3). 5 (ppra); 5.52 (IH. d. J = 6.5 Hz); 4,30 (IH. d. J = 7.4 Hz); 4.16 
(2H, tn); 3,72 (IH. m); 3.46 (3H. m); 1.98 - 1.82 (4H, m); 1.43 (9H. s); 1.19 (3H, d. J 
= 7.1 Hz). 
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Sodium hydr.de (17 mg. 0.70 nicici) was liztd to a soludon of l-[N-(t-butoxycarbonyi) 
±reonyl]pyrrolidhs in dry THF. at O'C. u-c;r a niaoicn acmosphere. Tnt rnixcure was 
s±Ttd zi O'C for 15 min iztzrz the incrccurdon of n-hcxyl iocidi (200 mg. 0.94 mmol). 
The reacuon vvas then aJlov'-td <o sir a: rcoci tc:::peratx^ for 16 h. Tr,z solvent was 
evaporated and the residue cciied in the scmdard manner as described in cxansple one. 
The cnide proccc: was subjecied to cclurr.n chromatography (hexajic:cthyl acetate. 40:60) 
to afford 25 mg (I07o) of BocrfLi(CH2)5CH3lp>Tro!id:de (143). 

NJ/IR (CDCI3). 5 (?cr.); 5.50 (IH. i i = 6.9 Hz); 4.48 (IH. m); 3.70 - 3.32 (7H. 
m); 1.92 - I.SO (6H, cr); 1.52 (2H. n); 1.42 (9H. s): 1.30 (6H, m); 1.22 (8H, d, J = 6.9 
Hz);0.83C3K. J = 7.9 Hz). 

BocThr((CK2)<a-l3]pyTro:idice (20 oig. G.Co umt.oI) was sdn^d in 4^ HCl/dioxan (5 cm-) 
for 60 min, Tr.e solvent --is cvaporaied. tJic residue taken up in water, filtered and 
lyophiiised to yield H-Thr((Q{2)iCK3]?>7TClidide (20 mg) as an orange oil. The product 
was piirincd by re%-er^e phise H?LC to a:fc»-d 15 cig of (143) as a colourless oil. 

F.-^B Mass Spec: Caicuiaied 256.2. Found (M+H)* = 257.3. 
EXAMPLE FIN-E 

H-Ue-7CC-i=C-r]?>Trolidide (149) 




1.6 K "Bucyl lithium (0.50 ca^ 0.76 irjr.cl) was added to a sdrrcd soludon of cyclopcntyl 
criphenyphosphcnium broxice (237 ag. 0.69 m=ol) in dry THF (6 cm^), under a nicrogen 
aanosphcre, naintaining the te.mpcramrc a: -30'C. After sdiring for 60 min. the solution 
was funher ccoled to -5G'C subsequent to the dropwise addidon of a soludon of 
N-(c-butoxycarbonyl)-L-isoleucinal (125 ng. 0-58 mmol. prepared by the method of 
Fehrcniz and Castro. Synthesis, 1983, 676). in dry THF (4 cm^). After the final addidon, 
the reaction v^-as allowed 10 slowly attain rooa: temperap^, over 3.5 h. 
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Tnz reaction was quenched with sanra:ed nz-oraum chloride solution (2 cm^). Tnis was 
diiured wiLh water (10 cm^) and cr.racted w:± diethyl t±zz (3 x 20 cm^). Tne combined 
ethereal layers were -A-ashed with -^-a-r (!0 Qzr.^h dried (Na2S04) and evaporated to yield 
187 EEg (>I007o) of crude prccucL Coiuxn chnDoiatography (90:10, hcxancrEtnO) 
afforded 53 mg (347o) of 3oc-Iie-vrGi=CKip>TroUdice as a colourless oil. 

KMR (CDCU), 5 (ppm); 0.84 (3H. J = 6.9 Kz); 0.91 (SH, d, J = 7.3 Hz); 1.08 
(IH. m); 1.44 (9H. s): \AS (IH. n); 1.64 (5H. m); 2.24 - 2.45 (4H, m); 4.08 (m, 
br.s); 4.41 (IH. br.s); 5. 12 (IH. dt, J = 13. 8.9 Hz). 

i^C NMR(CDa3) 5 (ppm); 155,3, 147.4. 119.1. 79.2, 54.8, 40.1, 34.2. 29.6. 28.9. 
26.8.26.6,26.1. 15.0, 12.1. 

TrtatSQcn: of this prcducc wi^- 4.N' HClcoxm for 35 cnin rccnoved the Boc-protecdng 
group. Tne n:2cricn was cvicoratcd. ±e residue dissolved in water, filtered xnd 
lyoohilisec to yield 2^ r.ig {63^c} of K-Iie-vfC-^CHlpvTToUdide (149) as a foamy soUd. 

FAB Mass Spec: Calcula:ed i6T,2. Four.d (M-^H)^ = 168 J. 



EX.\iMPLES SDC AND SEVEN 

H-lle((2R).cyajio-v(CH=CH)p>T7olididc) (150) 
H-Ile[(2S)-cyano.v(C->CH)p>TTaiidide] (151) 




NH2 NHj 



N-(t-Butoxycarbonyl)-L-isoIeucL-2j (2.v0 g, 11.2 mmol) and 2-oxy-l-criphcnyl- 
phosphoranccyclopcntane (4.61 13 A rr^zo*.. prepared by tncthod of H.O. House andH. 
Babcd. y. Org. Chem.. 1963. 23, 90) wer: heared. a: reflux, in toluene, under a nitrogen 
atmosphere. After 15 h. the cixcurc was cooled, ar.d the solvent evaporated. Column 
chroasaiography (80:20. hexar.e:c±yl aceaie) of the crude residue afforded 2.33 g (74%) 
of BocIie-y(CH=QH]pyirolidin-2-one as a colourless oil. 



wo 95/15309 



- 43 - 



PCT/GB94;o:615 



•H NMR (CDCI3). 5 (?wcn); 5.29 (IH, d:, J = 2.6. 9.2 Hz): 4.59 (IH. br.d); 4.17 (IH. 
c). 2.82 (IH. r,); 2.66 - 2.50 (2H. m); 2.34 {2H, c, J = 7,8 Kz); 1.96 (2H, q. J = 7.6 
Hi): 1.44 (IH. n); L43 (9H, s); i.l2 (IH. m), 0.89 (5H. d, J = 5.3 Hx); 0.88 (3H. t. J 
= 5.9 Hz). 

Diich.v'.cyar.ophosponoacecite (0.30 cm^, 1.92 cimol) was added lo a soluaon of 
BccLC-viCH=CH|p>Trolidin-2-or.5 (ISO mg, 0.64 nimol) and LiCN (OJ M in DNIr. 5.S4 
ccn-\ 1.92 amol) ir. dry DM? (2 czi^). under a niaogen amosphtre. Tns reacdon -^^3 
sdrred ic rooa tcxpc:ar.ire for 30 ciin. Tne rnLxcurc was diluced wi± water (20 cm^) and 
ther* e.xractcd wiii c±yl acecate (2 x 30 cm^). Tae combined organic layers were washed 
with -^^-acer (5 x 10 czx^), dried (Na^SOi) and evaporated to afford 360 (>100fc) c: 
crude produce .\ pordon of this crude cyano-phosphonace (284 mg, 0.64 mmol) wis 
dissolved in d.-y THF, and sdrrtd under nicrogen. rerr-Bucanol (47 mg. 0.64 tninol) was 
added, followed by the drop-A-lse addidon of a soludon of samarium (11) iodide (0.1 M L- 
Trir. 19.2 cn:^ 1.92 cn.^ol). .^Jier the final addidon. the rcacdon was sdrred for a fiTu-.er 
30 3±r. before the addido." of 2N HCl (20 ct3?). Tne raixoin: was excrac.ed with diei-.y! 
ether 0 x 30 co^). Tne ccxbi.ied ethereal layers wcx washed with 10% Ma^S^O^ 
soludo.n (10 cn:^). water (2 xlO cro^) and bri.ne (2 x 10 c:r?). The S9iudon was cried 
(Na-jSOi). evaporated and the crude residue subjected to column chromatography (9C::0. 
hexa.':e:euiyl acetate) to yield 122 mg (66%) of a diascereomcric EnLxnrz 0: 
Bocne;2-(RS)-cyar.o-v(CH=CH)p>TT0l:dincl as a colourless oil. 

•H NNOl (CDCI3). 5 (ppm); 5.52 (IH. d, J = 9.6 Hz); 4.5 (IH. br.s); 4.12 (IH, =): 
5.55 (IK. m): 2J7 (IH. m); 2,38 (IH. m): 2.17 (IH. ra); 1.91 (2H. m); 1.69 (2H. =); 
1.33 (IH. cr.): 1.43 (9H. s); 1.12 (IH, m); 0.92 (1.5 H. d. J = 7,3 F^); 0.91 (1.5 H. c J 
= 7.3 Hz); 0.89 (1.5 H. d, J = 6.6 Hz); 0.S6 (1.3 H. t, J = 6,9 Hz). 

Trracrent of this diastereomerl: =rxrire wiA 4N HCl/dioxan for 60 min removed ie 
prc'^cdng group. Evaporadoa c: the solvent and subsequent reverse phase HPLC of the 
residue afforded'thc r^vo pure diastereomen. 

(150) . (47 mg. 60%) FAB Mass Spec: Clalculated 192.2, Found (M+H)* = 193.2 

(151) . (28 mg. 36%) F.^ Mass Spec: Calculated 192.2, Found (M+H)" = 1932. 

Preparadve memoes described herein in reladon to Tables I - 8 and m examples one :o 
seven fonn pan of the present invendon. 
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Abbreviations 



3oc un-B 'acy ioxyc arbonyl 

3a Benzyl 

3SA BovLn* serum albuniin 

"3u /:-Bur>*l 

Ch Cyclohexyl 

DM? DLa:sthylfom:2in:dc 

DMP Dess-Ntmin Periodanc 

EDTA Ethylcnediamineces-aaccdc acid 

FAB Fast aeon bocnbardxer.: 

Gu2 Guar.idinyl 

HPLC High ccrformar.ce liquid chrcr.itogrEohy 

"rlx r.-Hcxyl 

Mass Spec Miss spcca-oxccy 

ziCPBA /r.^fa-Chloropcrfcenzoic acid 

Mol Wc Molecular weight 

ONSu N'-O-Succiniraide 

Pfp Pencifluorophcnyl 

Ph Phenyl 

Pip Piperidyl 

Prl Pyrrolidide 

?y PyridLne 

PyBop Benzocriazolc-l-yl-oxy-cris-pyTTciidmo-phosphoiuum 

hexafluorophosphace 

WSCD Water soluble carbodiknide 
Z ■ ' Bcnzyloxycarbonyl 
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CLAIMS 

L. Lnhibiiors o: DP-IV z:;d:ac:d prcctsscs stUc::d roa icse of gt.-itrci forauli 

.5 — A- 5 € A-B 

A-B (Groups I md ED ar.d ^"-^ j 

^5 — A -3 ^A-B 6 A-B 



(Group m) 



/ I 

where Bis ■ -Y | 

Cn^ .... 



r. = I or 2: 
ni = 0. 1 or 2; 

X = CHr. O. S. 30, SOj. c: N^i •*'-::= = lower alkyl (Ci to Q); 

. Y = -N -CH or =C (when the -CO grsup o: A is rtolaced wi:h -CHs or-CF=); 

R = H. CS. CHO. BCOH)-.. ChC-R;, or Cr^N-Rj whcrs R7 = H. f' lower ailc/l (C. 10 

C5). CN. OR^. COiR.; cr COR9: R9 = a^<yl (Ci to Q); Rj = ?h. OH. OR.,. 

OCOR^ cr 03 n: A is attached to Y; 

ind *T.e:eL- for C't Grcuo I co=:our.ds 

(1) when R is K. A U an a-ir^-.o-acyl erou? crrived cro= ar. o-ainL-o-acid beanng 
a cvaioaiipr.ad.- slii-ch^: or is a (j-a=-ir.o-acyi group of genera: foraula 

(CH,), I 

"^CH-CO- 

whers p is 1 to 6. ±e iv.s i-i <i-'«' c^^s opaonaily having uasawadon and/or 
heteraatoo subsdrador.; 



when R = CN. C5C-R7 cr CH=y-Rs. A is as deSned at (a) and in addition may 
be derived &oa any L-c-a=ino acid fctaring a lipophilic sids<hain; 



(b) 

(c) and when R = CHO or B(OH)i. A is a {J-a=ino-acyl group as defined under (a); 



wo 95/! 5309 



PCT/GB94'0;615 



for ±t Group E CQ=:pour.ds. R is H. CK, CsC-R; or -C^N-R; ar.d A is 

(CKj),-CO-D )^ (C-i2),-S0,-D'- 




CO CO 



whsrs a = 1 • 5; D = -G-(C-::V(R*),-R:.-. G = O. NH or NM=; b = 0 - 12: c = 0 
- 5; D' = D •w-i'Ji G * O; R* = Z-NK-(C-i:)s- or NH-Z-CCij).- whirs c = 1 - 12 
and Z = CO. Oi, or SOi". R3 = CO,!-! or csur -j-.trio:. COKHi. CON:-2sH2. 
CONR3R6. CONr2sR;R6. ?03H or ;s;:r ih;r:o:. SO.H. SO^NH,, SO.NRjRs. 
OH. ORs. subsanj:=d cr ur.subsu---.:d ar/l or hccroaryl. KH2. NlljRs. 
NHCCRj. HKSOiKR.Rs. -N-HCOR.. NH-SOiRj. y:-:-C-I(:NRi)NR:R5. 
NHCON-R^Rj. sugar. CO-a=ir.osugir. NHCO-ir-ir.osusar or -SHCS- 

iiDiaosus:^-. a.-.d Rj and R, 2r= ind-.?tr.d=.-.-iy sr..=«d fro= H arc b-^c: aliryl. 

fluoroilkyl aac cyc'.oi!:<>'l sroups of co 3 a:oT.s ir.d acyl. ht:trca:yl sr.d ^r.-T'. 

h=::roaryl groups c: up to 11 accxs cr Rj a.-.d R. =ay :=|rJ:=r cc=?hs; a 

chaLi (C3 to Cj); or is 

c6 °^ f ^ — ^ 

^j,... Ri - H or M=. the ring day contain tcor: ht:troa:o=s. E = 
I-(CH2)vCR4),-R3. J = CO. CK: or SOj. ar.c a. b. c. R3 ar.d R* arc as 
dsfiTiCd undsr (i); or is 



(iii) 



CO OL CO 

1 1 



= K or M=. th: ring oay cor^ or.t or cor: h::troato=s. ar.d 
L = (CH,XC01,-(CH,JvCR.),-R: «^ (CK2),-N-R»-(a,>-<R.),-Rj where 
r » 0 or I. d = 0 - 4. e = 2 - 4. and b. q. R3 ^4 arc as di5=td under CO; 
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ar.d lo: the Grcup EI cocpcucds. tzzh 3 miy hiv- ar.y idsndrr^ defied 
L-trc:or ibov-, eich A rray Ci chcssn frosi ar.y Group H ssucnir- (i), (ii) or 
(iii) iCQvt 'A-lih ±z rrnniDi! groups R3 in ±t A rtsiduss replaced with a shared 
group or -c-i- or -<:>, ar.d c ar.d co are seiscied u-.dtpcnccndy arcni CHj, 

O, Nrl. CO, S, SCh. Fh and NMc; 

zr-d •.i'-htrfji in Groups II ir.d E a; iei5: cr.c CEr pcup Li a chair, ciay be 
replaced by a bio:5Cs:ere thereof or ar.y ar-ide group w'lich coonecs A a.-id 3 m 
1 Grcup !, E or in cocpcur.d or whL:h is L-. 3. rlce-chaL-i of A. in a Group E or 
m compound =:iy be rrpiaced by an aside bioiscs:erc. 

2. An i.-:rr3i:cr of a DP-IV =:edia:ed process selected from c.xanples i - 152 of 
Tablss I 10 S bsrt-lr.. 



3. T'r.t use of a compound arccrding sc ciaini I or 2 for the preparaticn of a 
rr.sdirar-.ir.: for inh.it/.jng D?-P/ mcdiaced processes. 

- A ntthcd o: t:«a:ir.| or prevsntirg disorder due to a D?-IV rr.ediatsd process in 
z pa::sr.:. v/r.ich ccn;pr:si3 ad.T.inistering to the patier.: a D?-tV inhibiting amount of 
ccrrpcjr.l arrording to ciiur. I or 2. 



5. A cr.arTnaccu:ic:l co.T.position car.:aining a DP-FV Lahictcng an:ount of compound 
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flccurveni it eumbtned w»th one or more oiher tuch docu* 
menu, fjeh oDir.bmauon bein|Ob«iou< to a p«noa dbllcd 
in 'Jtc arL 
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vol.372. May 1991 
pages 305 - 311 

Schoen; EUehard; 3orn. Ilona; Oemuth, 
Hans Ulrich; Faust. Juergsn; Neubert. 
Klaus; Sieinmetzer, Torsten; Earth, 
Alfred; Ansorge. 'Oipeptidyl peptidase IV 
in the itnjnune system. Effects of specific 
enzyme inhibitors on activity of 
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see RN 56414-88-1. Pyrrolidine, 
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see RN 56414-89-2. Pyrrolidine, 
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see abstract 
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[5-amino-6-oxo-6-(l-pyrrolidinyl)hexylJ-. 

1.1-dinethylethyl ester, (S)- 

FEBS LETT. (1993). 320(1). 23-7 COOEN: 
FEBLAL; ISSN: 0014-5793, 
vol.320, no.l, 1993 
pages 23-27 ^ c w u 

Oemuth. H. U.; Schlenzig, 0.; Schierhorn, 
A.; Grosche. G.; Chapot-Chartier, P-J 
Gripon. J. C. 'Design of ( .onega .-N-(0-acy 
l)hydroxyamido)aminodicarboxylic acid 
pyrrol idides as potent inhibitors of 
proline-specific peptidases* 
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Bo^ I Oh^cnrations where cgruin ciairm >,t,c found UH«*,*ch>w|g (Con tinu alio n qf item I of fif ,t sheet) 



Th:, intcrnx^onxl ,c^- rcpor; h« net ten «U-,hrf in r«;«: of «:cain u.de: Ar;ic!e 1 7(2)(.) fcr e:c foUo^g rc«cn, 
1. I I Cli:-sNc:.: 

bccauij (o njbjcct mifjr na: rs^-i-ei «v:hei by A-s AuOsorr.y. r.irr.:!>: 

Although clairr. 4 Is directed to a nethcd of treat.«3nt of (diagnostic 

method practised on) the hu.^an/cn.incl bsdy, the search has be«n carried 
out and based on the alleged effects of the conpcund/coraposltlon. 

fcecauss reb'^ la pvj c.' uhe inierra-Jc.-.ii izriica-is- ;hi: da nac carr.rly with the preserifaed reet^.*m*-f , , u 



Ciiirr.s Net.: 

betuuje -cy dependent eliimj »d irt not driTisi ir. ucofdma with Lhf u:er.d wd Lhir d tcmtncs of Rule 6.<(i). 



Box 11 ObsefTHions where unity of invention U lacking (Continuaiios of item 2 of first jhcct) 



This Ifttern»uo.-.il SevchL-.g AuL^ericy found mt^zplz L-.vt.rJsnj in this inis.T.i;:cr.»l ippWcuizn, »i foUows: 



^ T-Ltily^'clL'^rT^f^'''''**' «ft:c.'ni::cn*l seven repor; sobers ill 

D "^^Z seifchable claims ceUd bv sck-chts •^r.c.w e:Tcf : j-tufyinj m Ud.::an&l fes. this Authority did no: invite ptynent ' 
of my idduionil fes. r / «• " j 



I i 

^' ' ^* «f rcq-:fid idditior.il strch fm ^?:e -j.-rtcy std by tr.e »=?lic»r.i. -Ji:! incernacion&! sea/eh reoori 

covers cflly i^ote etums for which fees ^t.t ?*d. nfr.;*.a..y dk.r.s Nas.: 



*. Q No reqwfd additienil Rvch ftei were ticely paid by e.« appticMt. Ccnscqufntly. ihij inurnuonil tcareh report is 
:t$;ricxcd 10 (ht invenaon first mentioned in the cSaimr. it :s cavered by cJaimi Nos.: 



Remark on Proten the add:tiana: search fees wert aeeempanied by the tpplieant'i protest. 

i I acscrspanied the payrncnt of add-tional search fees. 
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Lack of conciseness 



The definftion of the following substitueut(s) is too general and/or enccnpassss 
too oroad a range of totally different cnemicaf groups, only partly supported by 
examples given in the descriptive pa.t of the application: 
A. 3. e. w 

The number of theoretically conceiva!?!e compounds resulting from the comiination 
of all claimed substituems of above list precludes a comprehensive search. 
Guided by the spirit of the application and ine inventive concept as disclosed 
in the descriptive part of the present application the search has been limitec to the 
following case(s): 
Examples 1*7 

(Cr Arts. 6. 15 and Rule 33 PCT. G-jiieiines E;cam. Part B. Chapt. III. 3.6. 3.7) 



